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Data collection 

Rigaku MM007HF + CCD 
(Saturn724+) diffractometer 

Absorption correction: multi-scan 
(CrystalClean Rigaku, 2008) 

r min = 0.713, r milx = l.ooo 



Refinement 

R[F 2 > 2o(F 2 )] = 0.047 

wR(F 2 ) = 0.122 

S = 1.10 

3986 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



8126 measured reflections 
3986 independent reflections 
3722 reflections with / > 2a(I) 
R<„, = 0.032 



294 parameters 

H-atom parameters constrained 
A/w = 0.27 e A~ 3 
Ap mi „ = -0.36 e A~ 3 



D-H- - A 


D-H 


H-A 


D-A 


D-H - A 


04-H4B- ■ 03 


0.84 


2.01 


2.854 (2) 


179 


04-H4.4- ■ 02' 


0.84 


2.04 


2.874 (2) 


172 


N3-H3A---01 


0.89 


1.96 


2.732 (2) 


144 


N3-H3B-04" 


0.89 


2.27 


3.110 (3) 


158 


Symmetry codes: (i) — x 


+ i,-y, -z- 


- 1; (ii) -x, 


-y, -* + 1. 





In the crystal structure of the title compound, C 16 H 19 N 2 + -- 
C 8 H 10 NO3S _ H2O, the cations and anions are linked by O — 
H- ■ O and N— H- ■ O hydrogen bonds, forming alternating 
layers parallel to the ac plane. An intramolecular N— H- ■ O 
hydrogen bond occurs in the anion. The crystal structure is 
further stabilized by jt-tt interactions, with centroid-centroid 
distances of 3.7240 (9) and 3.6803 (8) A. 

Related literature 

For the synthesis, see: Okada et al. (1990). For background to 
non-linear optical materials, see: Gu et al. (2003); Dorrer 
(2006); Yang, Mutter et al. (2007); Ruiz et al. (2006). For the 
effects of different substituents of benzene sulfonate on its 
non-linear optical properties, see: Okada et al. (2003); Yang, 
Worle et al. (2007); Ogawa et al. (2008), Yang et al. (2005), 
Yang, Jazbinsek et al, (2007). For bond-length data, see: Allen 
et al. (1987). 
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Experimental 

Crystal data 

C 16 H 19 N 2 + .C 8 H 10 NO 3 S--H 2 O 

M r = 457.58 

Triclinic, PI 

a = 8.7430 (17) A 

b = 9.5463 (19) A 

c = 14.109 (3) A 

a = 95.00 (3)° 

P = 101.89 (3)° 



y = 96.29 (3)° 
V = 1138.1 (4) A 3 
Z = 2 

Mo Ka radiation 
p. = 0.18 mm -1 
T = 173 K 

0.30 x 0.24 x 0.23 mm 



Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear. program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al. 2006); software used to prepare material for 
publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZJ2049). 
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4-{2-[4-(Dimethylamino)phenyl]ethenyl}-l-methylpyridinium 2-amino-3,5-dimethylbenzenesulf- 
onate monohydrate 

L. Li, X. Tao, H. Yang and Z. Yang 
Comment 

There has been intensive research on the development of nonlinear optical materials for its potential application in high-speed 
and high-density data processing, storage and telecommunications. (Gu et al., 2003; Dorrer, 2006; Yang, Mutter et al., 
2007). The title compound was synthesized as part of our continuing research on the nonlinear optical properties of DAS 
(4-AyV-dimethylamino-4'-A^-methyl-stilbazolium) derivatives. (Okada et al, 2003; Ogawa et al, 2008; Yang et al, 2005; 
Ruiz et al, 2006; Yang Worle et al, 2007; Yang, Jazbinsek et al, 2007). Fig. 1 illustrates the molecular structure of organic 
salt with the atomic numbering scheme. The bond distances and angles in both the cation and anion are in normal ranges 

(Allen et al, 1987). The unit cell of the title compound contains two asymmetric units, each consisting of one Ci6Hj9N2 + 

cation, one CgHjOyS" anion and one water molecule. In the crystal structure, atoms H3A and H3B are involved inN — H — O 
interactions, while atoms H4A and H4B are involved O — H — O hydrogen bonds. The distance of H3A — 01 and H3B — 04 
are 1.96 A and 2.27 A, while the distance of H4B — 02 and H4B — 03 are 2.01 A and 2.04 A. The cations and anions are 
stacked in a parallel manner and form alternating layers. The crystal structure is further stabilized by n-n interactions with 
a Cgl--Cgl and a Cgl--Cg2 separation of 3.6803 (8) A and 3.7240 (9) A, respectively (Cgl and Cg2 are the centroids of 
the N2/C11 — C15 pyridine ring and C3 — C8 benzene ring, respectively). 

Experimental 

4-AyV-dimethylamino-4'-A^-methyl-stilbazolium 2-amino-3,5-dimethylbenzenesulfonate was prepared by the metathesiza- 
tion of 4-A r ,A r -dimethylamino-4'-A''-methyl-stilbazolium iodide (Okada et al, 1990) with the sodium salt of the 2-amino- 
3,5-dimethylbenzenesulfonic acid. The title salt was then recrystallized from methanol to get high purity material for crys- 
tal growth. 4-{2-[4-(Dimethylamino)phenyl]ethenyl}-l-methylpyridinium 2-amino-3,5-dimethylbenzenesulfonate mono- 
hydrate: yield 65%; ! H-NMR (400 MHz, DMSO-d6): delta=8.68 (d, 2H, J= 6.8 Hz, C5H4N), 8.04(d, 2H, J= 6.8 Hz, C5H4N), 
7.92 (d, 1H, J=16.0 Hz, CH), 7.60(d, 2H, J= 8.4 Hz, C 6 H 4 ), 7.18 (m, 2H, J= 16.0 Hz, CH+C 6 H 2 S0 3 "), 6.80 (d, 2H, J= 

8.8 Hz, C 6 H 4 ), 6.73(s, 1H, C 6 H 4 S0 3 "),5.18(s, 2H, NH 2 ), 4.16(s, 3H, NMe), 3.01 (s, 6H, NMe 2 ), 2.10(s, 3H, Me), 2.01(s, 
3H, Me). C, H, N analysis calcd. for C24H24N2O7S: C 65.58, H 6.65, N 9.56; found: C 65.60,H 6.67, N 9.53. Crystals 

were obtained by slow cooling method from 45^C to room temperature in methanol: first the saturated solution of the title 
compound in methanol at 45°C was prepared. Spontaneous nucleation could be observed after cooling down the saturated 
solution. Then the temperature was increased to dissolve most of the nuclei and made sure that only one or two nucleated 
crystals remained undissolved. After that, large crystals with good quality for X-Ray measurements could be obtained by 
slow cooling the solution at the temperature of about 34°C. 
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Refinement 

All H atoms were located geometrically (methyl C— H = 0.98 A, aromatic C— H = 0.95 A, N— H =0.89 A and O— H = 
0.84 A) and refined using a riding model, with i7j S0 (H) = 1.2 or 1.5C/ eq (C). 



Figures 




Fig. 1. The molecular structure of the title compound showing 50% probability displacement 
ellipsoids. 



Fig. 2. The crystal packing of the title organic salt, viewed down the y axis. Hydrogen bonds 
are shown as dashed lines. 



4-{2-[4-(Dimethylamino)phenyl]ethenyl}-1-methylpyridinium 2-amino-3,5-dimethylbenzenesulfonate mono- 
hydrate 



Crystal data 

C 16 H 19 N2 + C 8 H 10 NO 3 S"H2O 

M r = 457.58 

Triclinic, PI 

Hall symbol: -p 1 

a = 8.7430 (17) A 

6 = 9.5463 (19) A 

c = 14.109 (3) A 

a = 95.00 (3)° 

(3=101.89 (3)° 

y = 96.29 (3)° 

V= 1138.1 (4) A 3 



2 = 2 

F(000) = 488 

D x = 1.335 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4072 reflections 

6= 1.5-27.5° 

H = 0.18 mm -1 
T= 173 K 
Block, red 

0.30 x 0.24 x 0.23 mm 



Data collection 



Rigaku MM007HF + CCD (Saturn724+) 
diffractometer 

Radiation source: Rotating Anode 
Confocal 

Detector resolution: 28.5714 pixels mm" 1 
co scans at fixed % = 45° 
Absorption correction: multi-scan 
{CrystalClear; Rigaku, 2008) 

r min = o.7i3, r max = l.ooo 

8126 measured reflections 



3986 independent reflections 

3722 reflections with / > 2a(i) 
i? int = 0.032 

Qmax = 25.0° 
£=-10^10 

fc = -ll->10 

/ = 13^16 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.047 
wR(F 2 ) = 0.122 
S= 1.10 

3986 reflections 
294 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = 1/[g 2 (F 0 2 ) + (0.0533P) 2 + 0.5973P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Apmax = 0.27 e A~ 3 
Ap mi „ = -0.36eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 





U 




TT 22 

u 


U 




u 


U 


U 


C 1 

SI 


A ATAA 

0.0209 


(3) 


a AT A C /T \ 

0.0246 (3) 


A AT O 1 

0.0281 


(3) 


A AAT 1 £. /1 A~\ 

0.00316 (19) 


A A A C/I /T\ 

0.0056 (2) 


A AAT A /T\ 

0.0024 (2) 


01 


0.0290 


(8) 


0.0526 (10) 


0.0371 


(9) 


A AA 1 f {H\ 

0.0016 (7) 


A AACT /'7\ 

0.0053 (7) 


A A 1 A "7 ZO\ 

-0.0147 (8) 


02 


0.0332 


(9) 


a f\c c a / 1 a\ 

0.0554 (10) 


A A A A O 

0.0448 


(10) 


A AT A A /0\ 

0.0240 (8) 


A A 1 C f\ 

0.0159 (7) 


A A 1 "7T ZO\ 

0.0172 (8) 


03 


0.0585 


(11) 


0.0287 (8) 


A A A A"7 

0.0407 


(9) 


A AAT C /"7\ 

-0.0035 (7) 


A ATTA /0\ 

0.0239 (8) 


A AAT A /T"\ 

0.0034 (7) 


04 


0.0296 


(8) 


A A A C 1 fCW 

0.0451 (9) 


0.0367 


(9) 


A A 1 T C /'*7^ 

U.UliZ) (/) 


A AAAA S1\ 

0.0090 (7) 


A AAAO fH\ 

0.0098 (7) 


Nl 


0.0238 


(9) 


A r\T /" O /A \ 

0.0268 (9) 


0.0430 


(11) 


A AAT C f*l\ 

0.0035 (7) 


A AA 1 1 ZO\ 

-0.0011 (8) 


A AAC7 ZO\ 

0.0057 (8) 


N2 


0.0225 


(9) 


0.0290 (9) 


A AT 1 "7 

0.0237 


(9) 


A AAT 1 

0.0037 (7) 


A AA/'A i"7\ 

0.0060 (7) 


A AA 1 O 

0.0018 (7) 


N3 


0.0206 


(9) 


0.0381 (10) 


0.0331 


(10) 


A AAT A /"7\ 

0.0039 (7) 


A AA 1 O /"7\ 

0.0018 (7) 


A AAT "7 ZO\ 

0.0027 (8) 


CI 


U.UZ /o 


(11) 


A AT C A / 1 1\ 

U.UiDy (12) 


A AT A A 

0.0390 


ft T\ 

(13) 


A AA*7 0 f(\\ 

0.0078 (9) 


A AA /I *7 ( 1 A\ 

U.UU4/ (1U) 


A A 1 AA / 1 Pt\ 

U.U1UU (1(J) 


C2 


a aio i 

0.0283 


(12) 


A AT /I A ( 1 T \ 

0.0344 (13) 


0.0567 


(16) 


A AA 1 f / 1 A\ 

-0.0016 (10) 


A AATO /I I \ 

-0.0028 (11) 


A AAT 1 /1 1 \ 

0.0071 (ll) 


r^T 

C3 


A ATT c 

0.0235 


( 1 a\ 

(10) 


0.0276 (10) 


A ATTA 

0.0230 


( 1 A^ 

(10) 


A AAT A ZO\ 

0.0034 (8) 


A AA C A ( 0 \ 

0.0054 (8) 


A A A A C /C>\ 

0.0045 (8) 


C4 


0.0268 


(ii) 


A AT /I /" / 1 A\ 

0.0246 (10) 


0.0316 


(ii) 


A AA /" T ZO\ 

0.0062 (8) 


A AA"7 1 / Oi\ 

0.0071 (9) 


A AACA ZO\ 

0.0050 (8) 


C5 


A AT OH 

0.0289 


(ii) 


a mi 1 /1 a\ 
0.0231 (10) 


A AT T A 

0.0329 


{ 1 1 \ 

(ii) 


A AA 1 *7 fO\ 

U.UU1 / (0) 


A AA*7A /fl\ 

u.uu /u (v) 


A AATA fO\ 

u.uuzy (0) 


C6 


0.0241 


(10) 


A ATA A ( 1 1 \ 

0.0294 (11) 


0.0224 


(10) 


A AA A T /0\ 

0.0043 (8) 


A AAOA ZO\ 

0.0080 (8) 


A AA 1 1 /O \ 

0.0011 (8) 


C7 


0.0275 


(11) 


A AT CO / 1 A\ 

0.0258 (10) 


A AT "7T 

0.0272 


(10) 


A AAOC ZO\ 

0.0085 (8) 


A AA"7 /I ZO\ 

0.0074 (8) 


A AACA ZO\ 

0.0050 (8) 


C8 


a AT oi 
0.0282 


(11) 


A ATT A /1 A~\ 

0.0230 (10) 


A AT O 1 

0.0281 


c\ 1 \ 

(11) 


A A A 1 T ZO\ 

0.0013 (8) 


a nn££ /A^ 

0.0066 (9) 


A AAT A ZO\ 

0.0024 (8) 


C9 


a r\ t "7a 

0.0270 


(11) 


A Ann /i ri\ 

0.0249 (10) 


A AT "7A 

0.0279 


(11) 


A AAT A ZO\ 

0.0024 (8) 


A AAO/' /A\ 

0.0086 (9) 


A AA 1 A ZO\ 

0.0019 (8) 


CIO 


0.0259 


(10) 


A AT ,1 "7 / 1 A\ 

0.0247 (10) 


A AT AT 

0.0303 


(11) 


A AAT 1 /'O \ 

0.0021 (8) 


A AAOC <"rv\ 

0.0085 (9) 


A AAT A ZO\ 

0.0024 (8) 


Cll 


0.0265 


(10) 


A AT "7 C / 1 A\ 

0.0275 (10) 


A AT T"7 

0.0227 


(10) 


A AA A O ZO\ 

0.0048 (8) 


A AAO"7 ZO\ 

0.0087 (8) 


A A A A C ZO\ 

0.0045 (8) 


1 t 

C12 


0.0286 


(11) 


A AT *7T / 1 1 \ 

U.UZ /Z (11) 


A AT TO 

0.02 /8 


(11) 


U.UU /o (0) 


0.0057 (9) 


A AA /I /'o^ 

0.0046 (8) 


C13 


0.0284 


(11) 


A Alii / 1 A\ 

0.0242 (10) 


0.0269 


(10) 


A AAT T /0\ 

0.0032 (8) 


A AA/^1 ZO\ 

0.0061 (8) 


A AA 1 T ZO\ 

0.0013 (8) 


C14 


0.0290 


(11) 


A AT/") / 1 A\ 

0.0263 (10) 


A AT "7A 

0.0270 


(10) 


a r\r\ 0 /" /o\ 

0.0086 (8) 


A AA"70 

0.0078 (9) 


A AAT T ZO\ 

0.0033 (8) 


C15 


A AT OA 

0.0280 


(11) 


A ATT T / 1 A~\ 

0.0233 (10) 


A AT A/C 

0.0306 


c\ 1 \ 

(11) 


A AAT 1 fO\ 

0.0031 (8) 


A AAO"7 /A\ 

0.0087 (9) 


A AA A 1 fO\ 

0.0047 (8) 


C16 


0.0222 


(11) 


0.0418 (13) 


0.0310 


(11) 


0.0036 (9) 


0.0029 (9) 


0.0005 (9) 


C17 


0.0238 


(11) 


0.0316(12) 


0.0502 


(14) 


0.0053 (9) 


0.0119(10) 


0.0081 (10) 


C18 


0.0232 


(10) 


0.0196(10) 


0.0382 


(12) 


0.0044 (8) 


0.0089 (9) 


0.0059 (8) 


C19 


0.0228 


(10) 


0.0179(9) 


0.0307 


(11) 


0.0033 (8) 


0.0049 (8) 


0.0058 (8) 


C20 


0.0214 


(10) 


0.0179(9) 


0.0290 


(10) 


0.0037 (7) 


0.0042 (8) 


0.0044 (8) 


C21 


0.0204 


(10) 


0.0245 (10) 


0.0313 


(11) 


0.0033 (8) 


0.0027 (8) 


0.0042 (8) 


C22 


0.0315 


(11) 


0.0239 (10) 


0.0283 


(11) 


0.0062 (8) 


0.0042 (9) 


0.0039 (8) 


C23 


0.0431 


(14) 


0.0459 (14) 


0.0325 


(12) 


0.0128(11) 


0.0040 (10) 


0.0002 (10) 


C24 


0.0339 


(11) 


0.0236(10) 


0.0335 


(11) 


0.0076 (9) 


0.0152 (9) 


0.0051 (9) 



Geometric parameters (A, °) 



SI— 03 


1.4470(16) 


C9— C10 


1.347 (3) 


SI— 01 


1.4492 (17) 


C9— H9 


0.9500 


si— 02 


1.4507 (16) 


C10— Cll 


1.455 (3) 


SI— C20 


1.779 (2) 


C10— H10 


0.9500 


04 — H4B 


0.8400 


Cll— C15 


1.399 (3) 


04 — H4A 


0.8401 


Cll— C12 


1.411 (3) 


Nl— C3 


1.365 (3) 


C12— C13 


1.368 (3) 


Nl— C2 


1.450 (3) 


C12— H12 


0.9500 


Nl— CI 


1.454 (3) 


C13— H13 


0.9500 


N2— C13 


1.352 (3) 


C14— C15 


1.368 (3) 
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JNZ — C14 


1.3DZ (3) 


/~1 1 A TT 1 /I 

C14 — Jrll4 


A ACAA 

u.yjuu 


JNZ — Clo 


1 A *7Q /'I \ 

1.4 /o (3) 


pi f TJ 1 C 

C 1 J — rl 1 J 


A ACAA 


xn z" 1 i n 

JN 3 — C 1 y 


1 1*71 (1\ 

1.373 (3) 


Clo — HloC 


A AOAA 


XT2 A 

IN 3 — 113 A 


n qaai 

U.oyUZ 


Z" 1 1 £ T I 1 /"TO 

C 1 0 — rl 1 or> 


A AOAA 


JN3 — 113 13 


A QAAA 

U.oyUU 


( ' W f T_T 1 /T A 

C 1 0 — H 1 oA 


A AOAA 


CI — H1C 


A OOAA 

u.youu 


z" 1 1 *7 no 
C 1 / — C 1 o 


l.MD (3) 


C 1 — H 1 A 


A QQAA 


1 -7 T_T1 T A 

CI / — HI /A 


A QQAA 

u.youu 


C 1 TT1D 

CI — rllr> 


A QQAA 

u.youu 


CI / — HI /C 


A QQAA 

u.youu 


/" ") XT') A 

Cz — HZA 


A AOAA 


Z" 1 1 *7 T T 1 "70 

CI / — HI ID 


A AOAA 

u.youu 


Cz — HZC 


A AOAA 


C 1 o — C24 


1 TOT n\ 

1.3oZ (3) 


inn 
CZ — HZr> 


A QQAA 


piQ piQ 

cio — ciy 


1 A 1 Q CX\ 

i .4iy \5 ) 


C3 — C4 


1 /I 1 A /"3 \ 
1.41U (3) 


pin pin 

ciy — Czu 


1 A 1 1 /"5\ 

1.411 (3) 


C3 — to 


1.413 (3) 


pon pti 
CzU — Cz 1 


1.3y4 (3) 


C4 — C:> 


1 1 *7A /I \ 

1.3 Iy (3) 


PH /'•->-> 

Czl — CzZ 


1 1 *7A /I \ 

1.3 /y (3) 


/>/) o /I 

C4 — 114 


A A CAA 

u.youu 


Czl — HZ1 


A ACAA 

u.y!>uu 


CD — CO 


1 1 AA /I \ 

i.3yy (3) 


po /i 
CzZ — C24 


1 1 AA n\ 

i.3yy (3) 


v J — 1 1 J 






1 JUU \D f 


C6 — C7 


1.405 (3) 


C23 — H23A 


0.9800 


C6 — C9 


1.451 (3) 


C23 — H23C 


0.9800 


C7 — C8 


1.376 (3) 


C23 — H23B 


0.9800 


C7 — H7 


0.9500 


C24 — H24 


0.9500 


C8 — H8 


0.9500 






r\i c 1 p. 1 
U3 — Si — Ul 


113.20 (11) 


pk pi i rn 
CO — CI 1 — C12 


1 1 <c 1 o /1 n\ 
110.16 (iy) 


p.1 c 1 pi 
U3 — M — (J2 


1 11 nl i\ 

1 12. y 1 (11) 


C15 — Cll — C1U 


iin oc /io\ 
liy.63 (16) 


P. 1 C 1 P.1 

(Jl — Si — U2 


111 co / 1 n\ 
111.38 (1U) 


pn pi i pia 
C12 — Cll — C1U 


m no /io\ 
123.y& (16) 


p.1 c 1 

U3 — M — C2U 


1 nc i o /n\ 
1U5.36 (y) 


pn pn P11 
C13 — C12 — Cll 


1 in /in / 1 n\ 
12U.4U (iy) 


ai c 1 no 
Ul — M — C2U 


1 n~7 £/i 
1U /.04 (y) 


pi i pn tt 1 1 
C13 — C12 — H12 


HQ O 

i iy.6 


(Jz — a 1 — C2U 


1 Ac /l 1 /n\ 
1U5.41 (y) 


P11 pii t_t1'"> 
Cll — C12 — H12 


1 1 n o 
liy.6 


r r ,] q P./1 TJ/1 A 

H4ts — U4 — H4A 


1 AO "7 

102. / 


"\TT PIT pn 

JN2 — C13 — C12 


m a i / 1 n\ 

121.43 (iy) 


pi \T i pi 

C3 — JN 1 — tz 


1 in qo /i o*\ 
12U.62 (16) 


\n pn tti -5 
JN2 — C13 — H13 


1 1 Q 1 

ny.3 


pi mi pi 
C3 — JN 1 — CI 


i2u.yu (i /) 


pn pn xjn 
C12 — C13 — H13 


1 1 n i 

ny.3 


P1 XT 1 P 1 

C2 — JN 1 — CI 


I 1 1 no /1 "7\ 

II /.ya (1 /) 


"\TT P 1 /I P 1 C 

JN2 — C14 — CI 5 


1 in c~7 i 1 n\ 

12U.5 / (iy) 


pi 1 Ml P 1 A 

C13 — JN2 — C14 


i in on ^1 "7\ 

ny.sy (i /) 


"\TT P 1 /I T_T 1 y] 

JN2 — C14 — H14 


1 1 n "7 

iiy./ 


n i mi p 1 /C 
C13 — JN2 — Clo 


1 1 n on /1 "7\ 

ny.sy (i /) 


pic pn XJ1/1 
C15 — C14 — H14 


i i n n 

iiy./ 


P 1 A Ml pi/: 

C14 — JN2 — Clo 


n/1 T) /i n\ 

12U.22 (1 /) 


pn pic P11 
C 14 — C 1 5 — C 1 1 


m c 1 /i n\ 

121.51 (iy) 


pin mi m a 
Cly — JN3 — H3A 


in o 
113.6 


pn pic uric 
C 14 — C 1 5 — H 1 j 


i in i 

i iy.2 


P1 Ct Ml U1D 

Ciy — JN3 — Hits 


1 n 
123.U 


P11 P1C TJ1C 

Cll — C15 — H15 


i in i 

i iy.2 


H3A — JN3 — H3ts 


I 1 "7 1 

II /.I 


TvTO PU TT1 /rp 

JN2 — Clo — HloC 


1 nn c 

iuy.5 


m 1 n uir 
JN 1 — CI — H1C 


1 nn c 


TvTT P 1 /; T_J1 /TT> 

JN2 — Clo — Hlots 


1 nn c 

iuy.5 


M 1 P 1 U 1 A 

JN 1 — CI — HI A 


1 nn c 


tji/;p pu tji/;t3 
H 1 OC — C 1 0 — H 1 OtS 


1 nn c 

iuy.5 


rj 1 p p 1 tt 1 A 

H1C — CI — H1A 


1 nn c 


XTO PU TJ 1 /; A 

JN2 — Clo — HI OA 


1 nn c 

iuy.5 


Ml P 1 [ [ 1 o 

JN 1 — CI — Hits 


1 nn c 


tji/;p pu m /: a 
H 1 OC — C 1 0 — H 1 OA 


1 nn c 

iuy.5 


IT]/- p 1 TT1T3 

H1C — CI — Hits 


1 nn c 

iuy.5 


tji/;t3 pu m /: a 
H 1 OtS — C 1 0 — H 1 OA 


1 nn c 

iuy.5 


H1A— CI— H1B 


109.5 


C18— C17— H17A 


109.5 


Nl— C2— H2A 


109.5 


C18— C17— H17C 


109.5 


Nl— C2— H2C 


109.5 


H17A— CI 7— H17C 


109.5 


H2A— C2— H2C 


109.5 


C18— C17— H17B 


109.5 


Nl— C2— H2B 


109.5 


H17A— CI 7— H17B 


109.5 


H2A— C2— H2B 


109.5 


H17C— CI 7— H17B 


109.5 
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TUT/" 1 P1 [Jin 

JriZC — Cz — JriZB 


1 AA C 


r^^tA no pm 

cz4 — c i o — c i y 


1 1 n cn (\ q\ 

ny.!>y (lo) 


Ml ( "1 r^A 

JN 1 — C3 — C4 


ni /in n o\ 
1Z1.4U (lo) 


/~1 ^ A /-I 1 Q Z" 1 1 *7 

Cz4 — C 1 o — C 1 / 


111 11 /1 n\ 

izi .11 (iy) 


\T1 ( ' 1 PO 

JN 1 — C3 — to 


IZl.OO (lo) 


pin pi o p i -7 

ciy — cio — ci / 


1 in i a (\ A\ 

i iy.iy (iyj 


P/1 ( ' 1 PC 

C4 — C3 — to 


1 1 £ 7C (\ 0\ 

1 10. / J (lo) 


Ml pin pin 

jn 3 — c i y — CZU 


1 11 A/1 (\ Si\ 

1Z3.U4 (loj 


PC p,1 PQ 

Cj — C4 — C3 


1 in 0*7/1 a\ 

1ZU.0 / (iy) 


XT1 P 1 A p 1 O 

JN3 — ciy — Cio 


1 1 A 1 O f \ Q\ 

i iy.zo (io) 


PC p A I I 1 

CZ> — C4 — ri4 


ny.o 


Pin pin p 1 o 

czu — c i y — c i o 


I 1 *7 /zr\ ^1 o\ 

II /.0U (lo) 


PI p a i i i 

C3 — C4 — Jri4 


ny.o 


PO 1 PTA pin 

cz i — czu — c i y 


1 1A C/1 i10\ 

1ZU.D4 (lo) 


P/1 ( ' ^ ( ' ^ 

C4 — — CO 


1 11 /IT /1 Q\ 

izz.4z (iyj 


POI pin ci 

CZ 1 — CZU — b 1 


11 J. / J (1 D) 


P/i nr lie 

C4 — CD — hlD 


1 lo.o 


Pin pin c 1 

c i y — czu — b i 


1 ii an /1 c\ 
1Z3.0 / (1 j) 


p/1 nr TTC 

Co — CD — tiD 


1 1 o o 

llo.o 


p -\ -\ pii pin 
CzZ — Cz 1 — CzU 


111 1 A ( 1 A\ 

izz.zy (iy) 


PC P /" p-7 

CD — Co — C / 


110. /i (lo) 


PH P11 TT1 1 

CzZ — Cz 1 — hlZ 1 


1 1 o A 

iio.y 


PC p /: pn 

CD — Co — cy 


i in O/i / 1 o\ 

i iy.z4 (io) 


pin pi i i n i 
CzU — CZ 1 — hlZ 1 


1 1 O A 

i lo.y 


p*7 r^c pa 

c / — Co — cy 


1 1 /i nn ( 1 n\ 
1Z4.UU (iy) 


Pii pii pi/i 
Cz 1 — CzZ — C24 


1 1 C O A /1 A\ 

i io. o4 (iy) 


po r^i r^c 
Co — C / — Co 


izi.4o (iy) 


pi i pii pii 
Cz 1 — CzZ — Cz3 


1 11 A /1\ 

1ZZ.U {!) 


po r~"i i n 
Co — C / — hi 1 


nn o 

ny.3 


pi/i pii pii 
C24 — CzZ — C 1 3 


Ill 1 /1\ 

1Z1.1 \1) 


Co — C / — hi / 


i iy.3 


pii pii on a 
CzZ — C23 — hlZ3A 


1 AA Z 

luy.D 


p-7 no po 

C/ — Co — C3 


ill J 5 (lo) 


PII PII TU11P 

CzZ — C23 — hlZ3C 


1 AA Z 

iuy.!> 


p-7 nn i jo 

C / — Co — hlo 


i iy. i 


i ni * pii ttiip 
hlZ3A — C23 — hlZ3C 


1 AA Z 

iuy.D 


pi po i iv 
C3 — Co — hlo 


nn i 

i iy. i 


pii pii on d 
CzZ — C23 — hlZ3r> 


1 AA Z 

iuy.3 


no TQ Cf. 

V 1 u v / — V u 




H?^ A Cll, WHW 

nzjn — v. Z. D — 1 1 _ _ ? I _> 


1 HQ S 

1 \Jy . J 


CIO — C9 — H9 


116.3 


H23C — C23 — H23B 


109.5 


C6 — C9 — H9 


116.3 


C18 — C24 — C22 


123.12 (19) 


C9 — CIO — Cll 


124.62 (19) 


C18 — C24 — H24 


118.4 


C9 — CIO — H10 


117.7 


C22 — C24 — H24 


118.4 


Cll — CIO — H10 


117.7 






pi mi pi p^i 
CZ — JN 1 — Cj — C4 


1 /0.3 \1) 


JN2 — C14 — C1D — Cll 


1 A /1\ 

1.0 (3) 


r^i mi pi c^a 
CI — JN 1 — Co — C4 


2.1 (3) 


pn r^ii c^\a 
CIZ — Cll — C1D — C14 


1 A f1\ 

-2.0 (3) 


pi mi pi pq 
CZ — JN 1 — C3 — Co 


/I 1 /IN 

-4.1 (3) 


nft pi i pi c pi j 
C1U — Cll — C1D — C14 


1 "7*7 A1 ( 1 A\ 

1 / 1 .yl (ly) 


r^i mi pi r^Q 
CI — JN 1 — Cj — Co 


1 T7 £ C 1 n\ 

_ 1 / /.0j (iyj 


pi o pin Ml 

C/4 — C 1 0 — C 1 y — JN i 


1 HZ AA M 0\ 

—i /j.yy (io) 


Ml PI C^A c^z. 
JN 1 — Co — C4 — CD 


i /y.3o (iyj 


/"M*7 PI o pin Ml 

CI / — Clo — ciy — JN 5 


1 1 fi\ 
3.2 (3) 


r^Q r^i r^/i 

Co — Li — C4 — CD 


-0.3 (3) 


C^"iA PI o pin POPi 

C24 — C 1 0 — c i y — CzU 


0.8 (3) 


pi a pc P£ 
C3 — C4 — CD — Co 


U. 3 (3) 


pn pin pin pnn 

c i / — c i o — c i y — czu 


1 *7A AA ( 1 *7\ 

—i /y.yy (i /) 


p/i pc p/; pi 
C4 — CD — Co — C / 


0.5 (3) 


mi pm p^n pi 1 
JN 3 — c i y — CZU — CZ 1 


1 HZ A C ( 1 Q\ 

1 / j Ad (Io) 


f^A pc p/: pn 
C4 — CD — Co — CV 


1 "7*7 C /I ( \ n\ 

—i / /.M (iy) 


pie pin pin pn 

c i o — c i y — czu — cz i 


1 i /i\ 
-1.2 (3) 


pc p/: pi pq 
CD — Co — C / — Co 


n i n\ 

-0.1 (3) 


mo pin pin ci 
JN i — c i y — CzU — b 1 


1 A /1\ 

-2.0 (3) 


pn p/; pi pq 
cy — Co — C / — Co 


1 T7 T/i ( 1 n\ 

v 1 1 .ib (iy) 


pio pin pin ci 

c i o — c i y — CZU — b 1 


1 *70 "71 ( 1 /1\ 
—1 /O. /Z (14) 


p/i pi po pi 
Co — C / — Co — C3 


-0.4 (3) 


p.! c 1 pin pi 1 
Vi — b 1 — CZU — CZ 1 


"71 AO /1 1\ 

— /z.yo (i /) 


mi pi po pi 
JN 1 — C3 — Co — C / 


1 *7fl A/; / 1 A\ 

—i /y.uo (iy) 


p.1 ci pin P1 1 
U 1 — b 1 — CZU — CZ 1 


1 £C OO /1 C\ 

lOD.oo {[j) 


p^i pi po pi 
C4 — C.J — Co — C / 


U.O (3) 


p*l c 1 pin pi i 
UZ — b 1 — CZU — CZ 1 


a a aa /1 n\ 
40.00 (1 /) 


pc p/; pn nn 
CD — Co — cy — C 1 U 


1 *70 O 

1 /o.o (z) 


p*l ci pin pin 
Vi — b 1 — CZU — c i y 


1 A/i /; 1 / 1 o\ 
1U4.01 (lo) 


pi p/: pn nn 

c / — Co — cy — C 1 U 


A A /1\ 

0.9 (3) 


p.1 ci pin pin 

Ul — bl — czu — ciy 


1 a c i /i a\ 
-10. D3 (iy) 


p/: pn nn pi i 

Co — cy — C 1 0 — C 1 1 


1 *7A C /I /I A\ 

—i /y.j4 (iy) 


p.1 ci pin pin 
UZ — b 1 — CZU — c i y 


11C 7C /1*7\ 

— 13j. /j (1 /) 


pn nn pi i n c 
cy — CIO — Cll — C1D 


1 *7C TO / 1 A\ 

-i /D.zo (iy) 


pin pin pii pn 

c i y — czu — cz i — czz 


A /I /1\ 

0.4 (3) 


pn p 1 n p 1 1 rn 

cy — cio — en — ciz 


4.7 (3) 


c 1 pin pi 1 Pll 
b 1 — C2U — C2 1 — C22 


1 *70 1 A ( 1 C\ 

178.10 (15) 


C15— Cll— C12— C13 


1.8(3) 


C20— C21— C22— C24 


0.8 (3) 


CIO— Cll— C12— C13 


-178.17(19) 


C20— C21— C22— C23 


-177.79 (19) 


CI 4— N2— CI 3— C12 


-0.6 (3) 


C19— C18— C24— C22 


0.4 (3) 


CI 6— N2— CI 3— C12 


-179.62 (18) 


C17— C18— C24— C22 


-178.75 (18) 


Cll— C12— C13— N2 


-0.5 (3) 


C21— C22— C24— C18 


-1.2 (3) 
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C13— N2— C14— C15 0.4(3) C23— C22— C24— C18 177.38 (19) 

C16— N2— C14— C15 179.38 (18) 



Hydrogen-bond geometry (A, °) 



D—YL-A D — H 

04— H4B-03 0.84 

04— H4A-02' 0.84 

N3— H3A-01 0.89 

N3— H3B-04" 0.89 



Symmetry codes: (i) -Jt+1, -y, -z+1; (ii) -x, -y, -z+1. 



YL—A D-A D — YL—A 

2.01 2.854 (2) 179. 

2.04 2.874 (2) 172. 

1.96 2.732 (2) 144. 

2.27 3.110 (3) 158. 
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